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Abstract 

Background: By 2013 Palliative Care will become a mandatory examination subject in the medical curriculum in 
Germany. There is a pressing need for effective and well-designed curricula and assessment methods. Debates are 
on going as how Undergraduate Palliative Care Education (UPCE) should be taught and how knowledge and skills 
should be assessed. It is evident by this time that the development process of early curricula in the US and UK has 
led to a plethora of diverse curricula which seem to be partly ineffective in improving the care for the seriously ill 
and dying offered by newly qualified doctors, as is demonstrated in controlled evaluations. The goals of this study 
were to demonstrate an evidence-based approach towards developing UPCE curricula and investigate the change 
in medical students' self-perceived readiness to deal with palliative care patients and their families. 

Methods: To evaluate the effects of the UPCE curriculum we chose a prospective, controlled, quasi-experimental, 
pre, retrospective-pre, post study design. A total of n = 37 3 rd and 4 th -year medical students were assigned to the 
intervention group (n = 15; 4 th -year) and to the control group (n = 22; 3 rd -year). Resting on the self-efficacy concept 
of Bandura the measurement was conducted by a refined test-battery based on two independent measurements 
(the revised Collet-Lester-Fear-of-Death-Scale and the instrument of the "Program in Palliative Care Education and 
Practice" at Harvard Medical School) including 68 items altogether in a five-point Likert-scale. These items were 
designed to test elementary skills in caring for the dying and their relatives as perceived by medical undergraduates. 
Datasets from both groups were analysed by paired and independent two-sample t-test. The TREND statement for 
reporting non-randomized evaluations was applied for reporting on this quasi-experimental study. 

Results: Three constructs showed statistically significant differences comparing the intervention group before and 
after. Willingness to accompany a dying patient increased from 21.40 to 37.30 (p < .001). Self-estimation of competence 
in communication with dying patients and their relatives increased from 12.00 to 23.60 (p = .001). Finally, self-estimation 
of knowledge and skills in Palliative Care increased from 8.30 to 13.20 (p = .001). 

Conclusions: This study is a small but systematic step towards rigorous curricular development in palliative care. Our 
manualised curriculum is available for scrutiny and scientific feedback to support an open and constructive process of 
best-practice comparison in palliative care. 
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Background 

The need for Palliative Care (PC) was acknowledged by 
the European Council at the beginning of the century [1]. 
The task had been set up to establish PC systematically in 
the European Union. Later, the European Parliament, in 
order to build-up PC in healthcare-systems, emphasized 
the specific training needs of professionals and the de- 
mand for systematic training programmes [2]. In 2009, 
supported by a broad civil movement, the German legisla- 
tion passed a law that introduced an obligation to teach 
undergraduate palliative care education (UPCE) within 
the medical curriculum. German universities were obliged 
to develop and implement curricula by 2013. A German 
survey conducted at the same time showed that by then 
only six out of 36 medical schools offered mandatory 
UPCE, but most faculties offered some kind of teaching in 
PC [3]. Although there are recommendations available 
from the European Association of Palliative Care and na- 
tional organisations for curriculum planning, debates are 
ongoing as to how UPCE should be taught and how 
knowledge and skills should be assessed [4]. In compari- 
son the movement to improve UPCE in medical schools 
in the US and UK started earlier in the late 1980s resulting 
in the implementation of UPCE, e.g. in the UK in 1993 
[5,6]. It is evident by this time that the development 
process of those early curricula has led to a plethora of di- 
verse curricula which, most importantly, seem to be partly 
ineffective in improving the care for the seriously ill and 
dying offered by newly qualified doctors, as demonstrated 
in controlled evaluations [7-9]. In 2004 a systematic 
review found a lack of consistency in analysed UPCE cur- 
ricula focussing on knowledge and skills teaching rather 
than on attitude. Furthermore they recognised rare formal 
assessment [10]. This has been confirmed by a more re- 
cent systematic review of the US situation [11]. We do see 
parallels between the implementation process of UPCE in 
the US/UK and todays situation in Germany where recent 
findings demonstrate that final year medical students 
show only limited confidence and knowledge towards pal- 
liative care [12]. Therefore we hypothesise that the efforts 
taken in developing UPCE curricula in Germany need to 
be strongly supported by medical education expertise and 
evidence-based approaches. 

This report is part of a series of systematic investigations 
demonstrating an evidence-based approach towards 
developing UPCE curricula [13]. The goal of this study 
was to investigate the change in medical students' self- 
perceived readiness to deal with palliative care patients 
and their families. 

Methods 

Participants 

The study was conducted at the University Witten/ 
Herdecke as a new part of the medical curriculum from 



September 2006 to April 2007. Ethical approval was 
obtained from the Institutional Review Board of the univer- 
sity ("Ethik-Kommission der Universitat Witten/Herdecke'). 
With regards to the naturalistic design of this study and a 
small cohort of 4 th -year medical students we had to 
recruit 3 rd -year medical students as controls. Randomisa- 
tion was impossible for pragmatic and ethical reasons. 
Recruitment was performed via email-invitation to the 
registered addresses at the registrar s office in September 
2006 to all 3 rd and 4 th -year medical students. Written 
consent was obtained from all participants (n = 37). An 
overview in participant flow is given in Table 1. Exposure 
to the intervention took place at the facilities of the uni- 
versity between October 2006 and February 2007. Data- 
collection was performed via a web portal [14] before (Tl) 
and immediately after the intervention (T2). 

Eligibility criteria were: (1) medical undergraduates at 
Witten/Herdecke, (2) students have to be in their 3 rd or 
4 th year of study and (3) students in the intervention 
group (IG) must agree to complete the whole interven- 
tion. Two incentive study credits were rewarded to parti- 
cipants in the IG. No incentives were offered to the 
control group (CG) whose participants were confronted 
with considerably less workload during participation. In 
general, the new UPCE curriculum was accessible for all 
students, including those who did not consent to partici- 
pate in the evaluation study. To assure psychological 
support during potential stressful confrontations with 
palliative patients one psychologist trained in psycho- 
oncology was introduced prior to the commencement of 
the intervention and offered immediate help to the parti- 
cipants by phone during the whole study. 

Intervention 

The manualised UPCE curriculum was used as an inter- 
vention in this study. The Institute for Healthcare Ethics 
and Communication (IEKG) introduced the curriculum 
first in 2006 at Witten/Herdecke University. Based on a 
systematic review of literature we developed the curricu- 
lum according to Kerns approach to curriculum develop- 
ment, a six-step framework for evidence-based curricular 
development [15]. The underlying literature review cannot 
be fully reported in this article. Four contextual teaching 



Table 1 Participant flow 





Target 
population 


Tl 

(participation) 


T2 

(response 
rate) 


Dropouts 
(percentage) 


Intervention 


43 


15 (.35) 


10 (.67) 


5 (.33) 


group 










Control group 


44 


22 (.50) 


16 (.73) 


6 (.27) 


Total 


87 


37 (.43) 


26 (.70) 


1 1 (.30) 



This table shows the flow of participating students during the study time- 
points T1 and T2. Response rates and dropout rates were calculated for the 
study cohort at T1 . Dropouts resulted from lost contact. 



Schulz et al. BMC Medical Education 2013, 13:1 
http://www.biomedcentral.eom/1 472-6920/1 3/1 



Page 3 of 9 



domains evolved during our synthesis summarised in 
Figure 1: (1) communication and interaction, (2) patient 
assessment and management, (3) inter-professionalism 
and (4) systemic aspects. The curriculum consists of a 
total of 31 teaching units (TU = 45mins) taught to fourth- 
year medical students during the course of 2 semesters. 
According to recommendations for teaching communica- 
tion in medicine, preferred didactic methods should be 
interactive, focussing on group discussion, teamwork, 
role-play and patient exposure [16]. A precise manual of 
the developed UPCE curriculum and the respective teach- 
ing units can be found as Additional file 1 in the online 
section for this article. This publication assesses the effect 
on medical students completing the whole UPCE curricu- 
lum as an intervention, while a series of publications 
covers detailed analyses of the curriculum's modules 
[17,18]. Qualitative analysis of encounters between dying 
patients and medical students during real patient contact 
in this curriculum has been covered by a master thesis at 
King's College London, UK. 

Objectives 

To evaluate the effects of the UPCE curriculum we 
chose a prospective, controlled, quasi-experimental, pre, 
retrospective-pre, post study design. The TREND state- 
ment for reporting non-randomized evaluations was 
applied for reporting on this quasi-experimental study 
[19]. Due to the small number of participants this study 
needs to be considered as a pilot trial. The primary out- 
come was to measure self-efficacy in several aspects of PC 
in medical undergraduates. We investigated two cohorts of 
students: the IG consisted of 4 th -year students, who passed 
the UPCE curriculum. 3 rd -year students were assigned to 
the CG passing the standard medical curriculum. Both 
groups were tested at Tl and T2 using our measurements 
described below. T2 assesses post-intervention status, 
while T3 represents the retrospective-pre estimates in 



time-point Tl (overview in Figure 2). The retrospective- 
pre study design was used to assess a potential response- 
shift. It is known from previous medical and psychology 
research that respondents overrate their knowledge or 
skills prior to training [20]. Therefore interventions that 
improve skills or knowledge more effectively should 
demonstrate a higher difference comparing pre and 
retrospective-pre data of estimates in self-efficacy. This 
approach has been used successfully in a similar setting in 
Palliative Care Education research [21]. 

Outcomes 

To investigate the effect of the UPCE curriculum on the 
student cohort we used the self-efficacy concept with 
controls to minimize potential confounders [22]. This 
concept is well-known and has already been used in 
UPCE research [23-29]. We created a refined test- 
battery based on two independent measurements. Firstly, 
we used 36 items of a published instrument from the 
"Program in Palliative Care Education and Practice" 
(PCEP) at Harvard Medical School to obtain information 
about self-estimation in knowledge, skills and attitude 
towards PC [30]. Secondly, we administered the revised 
Collet-Lester-Fear-of-Death-Scale [31], a 32 items instru- 
ment on attitudes towards death and dying of self and 
others, which had been used in palliative care education 
research before [32]. The rationale for the addition of 
this second instrument was the existing evidence from 
death education research, which shows that death educa- 
tion programs with an experiential focus can lead to a 
change in death-related cognitions [33] and can also 
achieve a modification in death-related behaviours [34]. 
The combined questionnaire consisted of 68 items and a 
five-point Likert-scale design with semantic differentials. 
This 68-item instrument was translated into German fol- 
lowed by a validation in form of a two-step-Delphi 
process [35]. Seven experts in palliative medicine and 




.. Systematic review 



-nunication and Interaction 



Undergraduate Palliative C; 
Education (UPCE) Curricului 

31 Teaching Units (TU) 



Assessment in 
Palliative Care 

2 TU Workshop 



Symptom- and Pain 
Management 

5 TU Seminar, rolepl 




Figure 1 UCPE curriculum. Based on a systematic review of literature, four central dimensions of PC emerged: (1) Communication and 
Interaction, (2) Patient assessment and management, (3) Inter-professionalism and (4) Systemic aspects. 
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T1 



T2 



Controll group 
(CG) 

Intervention group 
(IG) 











3rd year basic medical curriculum 












4th year basic medical curriculum 






UPCE curriculum 
(intervention) 





T3 



Figure 2 Study design. T1 and T2 represent the record of the pre 
and post dataset. 



palliative care education were contacted with a response 
rate of 100% for both steps. The Delphi discussion was 
enabled through an online platform that allowed for an- 
onymous commentaries and feedback from each expert 
for each single item of the instrument. As a result, the 
Delphi process led to semantic changes in three of the 
translated items (data not shown, details are readily avail- 
able upon request). Afterwards, a pre-test was performed 
to control comprehensibility and internal consistency. We 
measured a total Cronbachs Alpha of .91 (Table 2). As 
independent variables we assessed five constructs essential 
for PC: (1) attitude towards PC, (2) willingness to accom- 
pany a dying patient, (3) self-estimation of competence 
in communication with dying patients and their rela- 
tives, (4) self-estimation of knowledge and skills in pro- 
viding PC and finally (5) attitude towards death and dying 
of self and others. The last construct was divided into four 
subsections to investigate (5.1) attitude towards death of 
self, (5.2) attitude towards dying of self, (5.3) attitude to- 
wards death of others and finally (5.4) attitude towards 
dying of others. Additional demographic characteristics 
like age, pre-education in PC, medical interest, contact to 
a dying patient during medical school and experiences of 
personal bereavement were assessed. 



Sample size 

Unfortunately, the maximum study size was not modifi- 
able due to the naturalistic design of the study, which 
took place in a medical curriculum with pre-existing stu- 
dent cohorts. 

Assignment method 

Randomisation or matching was not possible due to the 
naturalistic design of the study. 4 th -year medical students 
were assigned to the IG to graduate the new UPCE cur- 
riculum, while 3 rd -year students were assigned to the CG 
only, passing the standard medical curriculum. We could 
not exclude selection bias because of the missing random- 
isation. One can hypothesize that participants with a 
higher interest in PC were more likely to participate than 
unmotivated students (in both groups). 

Blinding 

There was no possibility of blinding in this setting. 
Unit of analysis 

Analyses were performed at the individual level of each 
student participant. 

Statistical methods 

The data from the new instrument was collected an- 
onymously via a password-secured web portal from the 
IG and CG each at Tl and T2/T3 (www.palliative-re- 
search.de). Datasets from both groups at Tl, T2 and T3 
were processed with SPSS® 19.0 and analysed by 
dependent t-test for paired samples (e.g. Tl IG vs. T2 
IG) and independent two-sample t-test (e.g. Tl IG vs. 
Tl CG). Levenes test was applied to prove equality of 
variances. P-value for two-tailed statistical significance 
was predefined to p < .05. Only retrospective-pre data of 
previously significant constructs in pre-post comparison 
was tested. 



Table 2 Internal consistency 



Construct 


Items 


Cronbach's 
Alpha 


(1) Attitude towards palliative care 


12 


.28 


(2) Willingness to accompany dying patients 


13 


.91 


(3) Self- estimation of competence in 
communication with dying patients and their 
relatives; (4) self-estimation of knowledge and 
skills in PC 


11 


.85 


(5.1) (5.2) Attitude towards death and dying 
of self 


16 


.90 


(5.3) (5.4) Attitude towards death and dying 
of others 


16 


.83 


Total 


68 


.91 



The first dimension did not meet the criteria for reliability and was excluded 
from data analysis. 



Results 

Participant flow 

A total of 87 students met the inclusion criteria and were 
invited to participate in the study. In Tl n = 37 students 
completed the questionnaire (IG n = 15; CG n = 22). In T2 
n = 26 students remained (IG n = 10; CG n = 16). Total 
response rate in Tl was 0.43 (IG 0.35; CG 0.50) compared 
to the total response rate in T2 of 0.30 (IG 0.23; CG 0.36). 
We had n = ll dropouts representing a dropout rate of 
0.30 in total (IC 0.33; CG 0.27). We did not find a differ- 
ence in compliance between IG and CG (Fishers exact 
test .73). Six dropouts resulted from lost contact and five 
students had to abort the curriculum due to electives in 
foreign countries. An overview of participant flow can be 
seen in Table 1. 
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Recruitment 

Recruitment started in September 2006 and ended in 
October with Tl and the beginning of the UPCE cur- 
riculum. Follow-up in T2 was performed in February 
2007 at the end of the intervention. 

Baseline data 

Participants in both groups had no prior formal educa- 
tion in PC. The mean age in both groups was 24 years 
(standard deviation [SD]: IG 2.971; CG 2.428). Notably 
84% of participants had contact to dying patients during 
medical school without significant differences between 
the groups. Most of those contacts took place in hospital 
in-patient settings. More details can be found in Table 3 
and in Additional file 2. 

Baseline equivalence 

None of the measured demographic parameters of the 
participants in the IG or the CG differed at a statistically 
significant level (p < .05). Pre-intervention comparison of 
both groups (Tl; IG vs. CG) showed slight but significant 
differences in two subsections of the revised Collet Lester 
scale: (5.2) attitude towards dying of self. The mean value 
of the IG was 12.33 (SD 2.41) compared to 15.23 (SD 
5.07) in the CG (p = .027). Levenes test showed inequality 
of variances (F = 6.67; p = .01). In (5.3) attitude towards 
death of others mean values were 15.13 (SD 3.46) in the 
IG and 17.95 (SD 4.04) in the CG (p = .6). Levenes test 
proved equality of variances (F = .28; p = .04). Results are 
summarised in Table 4. 

Numbers analysed 

In Tl data was obtained from n = 37 participants (IG 
n = 15; CG n = 22). In T2 the number of data sets was 
n = 26 (IG n = 10; CG n = 16). We had to note n = 11 
dropouts, which were excluded from analysis. 



Table 3 Contact with dying patients before trial 
participation 





IG (n = 15) 


CG (n = 22) 


total (n = 37) 


P 


yes 


14 


17 


31 


.193 


No 


1 


5 


6 






(n = 14) 


(n = 17) 


(n = 31) 




Setting: 










Standard care 


10 


16 


26 


.087 


Palliative care 


4 


1 


5 


.087 


Hospice 


0 


2 


2 


.185 


Nursing home 


1 


4 


5 


.217 


Ambulant care 


3 


8 


11 


.138 



Participating students were asked if they had had contact to a dying patient 
before T1 and in which setting the encounter happened. 



Outcomes and estimation 

From the five constructs under investigation three showed 
statistically significant differences comparing the IG pre 
and post: (2) willingness to accompany a dying patient, (3) 
self-estimation of competence in communication with 
dying patients and their relatives and (4) self-estimation of 
knowledge and skills in PC. In (2) the mean value 
increased from 21.40 to 37.30 (SD 6.82/6.65; p < .001). The 
mean value in (3) increased from 12.00 to 23.60 (SD 4.32/ 
5.58; p = .001). Results of (4) showed an increase in the 
mean value from 8.30 to 13.20 (SD 2.11/2.70; p = .001). To 
get an overview of the results and for additional data of 
non- significant constructs see Table 5. What is more, there 
were no statistical significant differences for the CG in Tl 
and T2. Post-interventional comparison of IG and CG at 
T2 confirmed these findings. The data shows statistical 
significant results in favour of the IG for constructs (2), (3) 
and (4) in accordance with the previous results in Table 5 
(overview in Additional file 3). Surprisingly, the 
retrospective-pre analysis did not reveal a response-shift in 
the IG between Tl vs. T3 (data not shown). 

Ancillary analyses 

We measured changes in emotional involvement of the 
participants while attending the seminar "Communication 
with the dying patient" which fosters death-awareness. 
Therefore the IG was assessed by a modified version of 
Izards Differential Emotions Scale (mDES) pre and post 
[36]. The data is provided in Additional file 4. 

Adverse events 

There was no need for psychological intervention as 
reported by the accompanying psychologist. The partici- 
pants did not demand for psychological help throughout 
the study. 

Discussion 

Interpretation 

The presented pilot study is the first one to measure and 
report effects of a manualised and systematically imple- 
mented UPCE curriculum in Germany. Systematic imple- 
mentation and detailed evaluation are most important for 
high quality medical education in palliative care. The 
quasi-experimental design of this study does not allow 
proofing for causal relations. However, our statistical 
results can inform further research by demonstrating 
associations, e.g. between an evidence-based curriculum 
in UPCE adopting modern teaching methods and a rise in 
self-efficacy in elementary skills in caring for the dying 
and their relatives as perceived by medical undergradu- 
ates. The UPCE curriculum seems to have the potential to 
foster self-efficacy in the following domains: willingness to 
accompany a dying patient, competence in communica- 
tion with dying patients and their relatives, and knowledge 
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Table 4 Baseline intergroup-comparison at T1 



Construct (No.) 


Groups 


T1 M 


±SD 


t 


Df 


p-value 


MD 


95% CI 


(2) Willingness to accompany dying patients 


IG 


24.7 ± 


7.17 


.07 


35 


.948 


.16 


-4.72, 5.03 




CG 


23.91 d 


= 7.17 












(3) competence in communication with dying patients and their relatives 


IG 


14.53: 


±5.4 


.56 


35 


.582 


.94 


-2.5, 4.38 




CG 


13.59 d 


= 4.83 












(4) self-estimation of knowledge and skills in PC 


IG 


8.27 ± 


1.87 


1.11 


35 


.276 


.72 


-.6, 2.04 




CG 


7.55 ± 


1.99 












(5.1) Attitude towards death of self 


IG 


22.2 ± 


8.71 


.79 


35 


.433 


-2.03 


-7.21, 3.16 




CG 


24.2 ±6.82 












(5.2) Attitude towards dying of self 


IG 


12.33 d 


= 2.41 


-2.32 


31.96 


.027 * 


-2.89 


-5.43, -.35 




CG 


15.23 d 


= 5.07 












(5.3) Attitude towards death of others 


IG 


15.13d 


= 3.46 


-2.19 


34 


.036 * 


-2.82 


-5.44, -.2 




CG 


1 7.95 d 


= 4.04 












(5.4) Attitude towards dying of others 


IG 


18.6 + 


5.36 


-.25 


34 


.808 


-.4 


-3.72, 2.92 




CG 


19.0 + 


4.43 













Legend: (2) Willingness to accompany dying patients; (3) Self-estimation of competence in communication with dying patients and their relatives; (4) self- 
estimation of knowledge and skills in PC; (5.1) Attitude towards death of self; (5.2) Attitude towards dying of self; (5.3) Attitude towards death of others; (5.4) 
Attitude towards dying of others. M = mean; SD = standard deviation; MD = mean difference; * significant. 

Baseline comparison shows equality of both groups with exception of construct (5.2) and (5.3). Data of (1) is not presented because that construct has proved to 
be unreliable. 



and skills in PC. The self-efficacy concept was chosen for 
several reasons: firstly, this concept allows testing for a 
central paradigm in palliative care which values the im- 
portance of patient-physician-relationship depending on 
personal qualities of engagement, self-confidence, self- 
reflection and patient-centred perspective. Secondly, this 
concept has already been used in various settings investi- 
gating the effects of UPCE [24-31]. And thirdly, from a 



research ethics point of view this model was economical 
to use and its measurement easy to apply. 

In our ancillary analyses we found hints that palliative 
care education may have an emotional impact on med- 
ical students. Furthermore, these results indicate that 
those emotional states, which block effective learning, 
particularly shame, decreased during a seminar about 
"Communication with the dying patient". 



Table 5 Intragroup-comparison between T1 and T2 


Construct (No. 


) Groups 


T1 M ± SD 


T2 M ± SD 


t 


df 


p-value 


MD 


95% CI 


(2) 


IG 


21.4 + 6.82 


37.3 ± 6.65 


-9.2 


9 


<.001 * 


-15.9 


-19.81, -11.99 




CG 


22.56 ± 7.05 


24.1 9 ±7.53 


-.7.9 


15 


.44 


-1.63 


-6.01,2.76 


(3) 


IG 


12.0 ±4.32 


23.6 ±5.58 


-4.8 


9 


.001 * 


-11.6 


-17.07, -6.13 




CG 


14 ±5.02 


13.69 ±6.1 2 


.22 


15 


.83 


.31 


-2.68, 3.31 


(4) 


IG 


8.3 ±2.11 


13.2 ±2.7 


-4.62 


9 


.001 * 


-4.9 


-7.3, -2.5 




CG 


7.88 ±2.1 9 


8.75 ± 2.89 


-1.73 


15 


.11 


-.88 


-1.96, .21 


(5.1) 


IG 


18.8 ±5.43 


20.0 ±4.1 9 


-.73 


9 


.48 


-1.2 


-4.91, 2.51 




CG 


23.88 ± 6.52 


23.75 ± 6.28 


.1 


15 


.92 


.13 


-2.56, 2.81 


(5.2) 


IG 


1 1 .3 ± 2.0 


14 ±4.32 


-1.52 


9 


.163 


-2.7 


-6.72, 1 .32 




CG 


14.94 ±5.1 8 


15.63 ±6.1 2 


-.77 


15 


.45 


-.69 


-2.59, 1.22 


(5.3) 


IG 


13.6 ±2.95 


15.9 ±3.96 


-1.8 


9 


.11 


-2.3 


-5.18, .58 




CG 


18.06 ±4.45 


17.88 ±5.11 


.22 


15 


.83 


.19 


-1.63, 2.0 


(5.4) 


IG 


1 7.7 ± 6.07 


21.8 ±7.01 


-1.76 


9 


.112 


-4.1 


-9.36, 1.16 




CG 


19.25 ±4.82 


20.25 ± 5.64 


-1.09 


15 


.293 


-1.0 


-2.96, .96 



Legend: (2) Willingness to accompany dying patients; (3) Self-estimation of competence in communication with dying patients and their relatives; (4) self- 
estimation of knowledge and skills in PC; (5.1) Attitude towards death of self; (5.2) Attitude towards dying of self; (5.3) Attitude towards death of others; (5.4) 
Attitude towards dying of others. M = mean; SD = standard deviation; MD = mean difference; * significant. 

Comparison in the groups between T1 and T2 shows statistical significant results for constructs (2), (3) and (4). Data of (1) is not presented because that construct 
has proved to be unreliable. 
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Unfortunately, some sources of bias could not be 
avoided in this approach. Randomisation was not pos- 
sible because of the small study-population and there- 
fore we have to expect self-selection bias. The use of 
statistical tests on a small sample implies it's own risks 
to overestimate the results as well. In this context we 
can only speak of "association", not "effect". Further- 
more, self-selection could have brought more motivated 
students into the IG, leading to over-estimation of the 
effect-size in the results. Such critical appraisal aspects 
need to be taken in consideration when applying the 
study design to a larger sample of medical students. 

Generalisability 

This UPCE curriculum consists of 31 teaching units with 
different didactic methods and approaches. It therefore 
forms a complex intervention. According to the Medical 
Research Council framework for complex interventions, 
research at a high level of complexity should follow a 
step-wise approach [37]. To gain a systematic insight 
into this UPCE curriculum we chose an exploratory 
phase (II) trial design following the MRC recommenda- 
tions. Several limitations applied to this trial. The study 
used the implementing of a new curriculum as an inter- 
vention (quasi-experimental) and therefore we had to 
accept the low target population and the resulting low 
number of participants, which was limited by the given 
number of eligible students. Calculation of statistical 
power was not possible in this scenario, reducing the 
generalisation of the results. We offered incentives only 
in the IG but surprisingly participation was higher in the 
CG (.35% vs. 50%), which hints at the perceived work- 
load that medical students might have associated with 
undergoing this curriculum. This is further strengthened 
by the high dropout-rate in the intervention group. This 
highlights the question of mandatory undergraduate 
training in palliative care, an ongoing debate in Germany 
[38]. We did measure some baseline differences in one 
construct concerning fear of death but this did not have 
any recognizable effect on the interpretation of the 
results in the other constructs. 

Overall evidence 

Complex interventions such as the UPCE curriculum 
pose particular problems for evaluation trials and this 
has led to a debate as to which method should be used. 
On the one hand, randomised controlled trials are 
widely accepted as the most reliable ("gold standard") 
method of determining effectiveness [39,40]. On the 
other hand, the role of observational methods [41] and 
the value of qualitative research [42] in evaluation of 
palliative care services has been underlined by others. 
Consequently, methodological frameworks have been 
developed to integrate different research paradigms into 



a sound research strategy [37]. Being conscious of the 
lacking possibility of generalisation from a phase (II) 
study, we do recommend conducting phase (III) or (IV) 
trials with higher study populations and a more robust 
design to provide more precise study results, and to en- 
courage research in this field. However, we believe we 
are giving an example of a step-wise and systematic ap- 
proach towards palliative care education development 
and evaluation. In a period of time where constituting 
PC in medical faculties in Germany is still ongoing, we 
want to emphasize the importance of a systematic ap- 
proach towards curriculum development, implementa- 
tion and evaluation following established principles from 
medical education expertise. In Germany, promising 
initiatives have begun to form, which are intended to 
connect and interlink curricular developers and leading 
experts in palliative care education [43]. 

Conclusions 

By 2013 Palliative Care will become a mandatory exam- 
ination subject in the medical curriculum in Germany. 
There is a pressing need for effective and well-designed 
curricula and assessment methods. It would be wise to 
learn from international experience and take established 
didactic evidence into account. Development, implemen- 
tation and evaluation of evidence-based curricula should 
be fostered by drawing expertise from medical education 
specialists and intense interfaculty collaboration. This 
study is a small but systematic step towards rigorous 
curricular development in palliative care. By making our 
manualised curriculum readily available for scrutiny and 
scientific feedback we want to support an open and con- 
structive process of best-practice comparison and high- 
quality education in palliative care. 
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